In long-term care facilities, 5 to 15% of residents have chronic urinary catheters in place. Catheters are commonly used for urinary retention, incontinence control, wound management, and patient comfort. The appropriate use and management of these devices continues to be studied and debated. Transurethral catheters are more common than suprapubic or condom-type devices, but no method has been proven superior for use in long-term care. Urinary catheter systems are commonly used in both the acute and chronic care settings. Both external (condom-type) and indwelling (transurethral or suprapubic) collection devices provide means for temporary and permanent urinary drainage. In the hospital, catheters are placed acutely for many reasons, but most are discontinued before discharge. The use of these devices, however, often outlives the medical indication. It has been estimated that the use of urinary catheters is frequently unjustified in hospitalized patients.
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In long-term care facilities, the appropriate use of catheters becomes more complicated. Residents are frail and have numerous chronic medical conditions. The need for catheterization may be prolonged, and the medical indication irreversible. In some cases, residents are admitted without clear indication or documentation to guide further catheter care decisions. More often, catheters are initiated in the long-term care setting for a specific purpose. Once placed, decisions for ongoing use and management of these devices must then be made by the facility medical and nursing providers.
Urinary catheters are relatively low-tech devices and therefore may be perceived as innocuous by nurses and physicians alike. The complications from chronic catheter use (Ͼ30 days) are many (Table 1) and occur with significant frequency. 2, 3 The incidence of symptomatic urinary tract infection (UTI) in chronically catheterized residents has been estimated at 21% per month. 4 As defined by these authors, symptomatic UTI included episodes in which (1) the patient had one or more symptoms or signs of a UTI, (2) other sources of fever had been excluded, (3) antibiotic treatment was initiated for a UTI, and (4) urine culture revealed bacterial burden of 10 5 colony forming units. Despite the risks, use of catheters in the long-term care setting has remained relatively unchanged over the past decade, with a prevalence of 5 to 15%. [5] [6] [7] [8] After decades of experience with closed drainage systems, guidelines for appropriate use and management of urinary catheters have not been widely adopted in long-term care settings. Nursing facilities respect the autonomy of both resident and provider in medical decision-making. This limits the implementation of universal care plans or clinical pathways for catheter use and management. Even in countries where national practice guidelines are established, facility compliance with catheter care policy and protocol can be poor. 9 Although some common catheter care practices are wellsupported by the medical literature, others are influenced by extrinsic factors such as facility preferences, financial limitations, and provider experiences. Until recently, few large randomized-controlled trials were available from skilled nursing facilities to assist in clinical decision-making. At times, medical providers must rely on extrapolated evidence from the inpatient setting, expert opinions, and consensus state-ments to guide clinical care. In other cases, the evidence is sound, but data are contradictory. For these reasons, many catheter practices in the long-term care setting remain controversial. The following discussion highlights the common catheter use and management practices that affect residents of chronic care facilities and their medical providers.
INDICATIONS FOR CATHETER USE

Catheters for Urinary Retention
Chronic urinary catheters are used for many purposes in the nursing home ( Table 2 ). The most obvious and undisputed indication is for relief of significant and persistent urinary retention. Bladder outlet obstruction from benign prostatic hyperplasia and bladder dysfunction of neurogenic etiology are the most common causes of this condition. Although predominantly seen in men, women with severe uterine prolapse or cystocele can also develop urinary retention. 10, 11 Surgery for symptomatic relief may not be desired or tolerated by some residents. Medical therapy may not effectively relieve the problem and can cause unwanted side effects. For these residents, chronic catheterization is certainly warranted.
If acute urinary retention develops, it is important to look for causative factors that can be addressed or treated. Adjustment or elimination of problematic medications such as narcotics and anticholinergic agents may remedy the problem. Maintaining regular bowel habits and proper hydration is necessary because stool impaction is a common cause of urinary retention in the elderly. Immediate bladder drainage is necessary with acute urinary retention, but the appropriate duration of catheterization for bladder decompression continues to be debated. 12, 13 Although some may remain free from recurrent episodes of urinary retention, the disorder is often a harbinger of further voiding dysfunction. 12, 14, 15 
Catheters for Incontinence
Urinary incontinence occurs in 50% or more of long-term care residents, is costly to manage, and consumes a significant amount of nursing care time. 7, 16, 17 New or previously unevaluated incontinence requires initial workup to exclude treatable causes. (Table 3 ) Many residents will not have a reversible etiology. Others will not respond to or tolerate standard medication therapy. 18 -20 During the day, use of behavioral management techniques, such as prompted voiding, can be effective in 25 to 40% of incontinent residents. 20 -23 Control of nighttime incontinence is often more difficult.
Despite the long-term risks, use of catheters for incontinence is still a common practice. 5, 24, 25 Facilities having poor success with other continence control methods or limited nursing assistance may resort to catheter use as a means of maintaining resident dryness. The appropriateness of this management technique is often called into question. Placement of a catheter should not supersede other reasonable efforts for toileting and maintaining continence. The decision to place a catheter is ultimately affected by the preferences of the patient, facility resources, and provider practice experiences.
Patients and family may have strong opinions on the best method of incontinence management. In one survey of catheterized men, condom catheterization was perceived to be less restrictive and less painful than indwelling catheters. Nurses responded similarly but also felt that condom catheters required more care time and were more problematic to use. 26 When asked to rate preferences for incontinence management in the nursing home, diapers were more desired than catheters among residents, family, and nurses. 27 Prompted voiding was similarly rated more preferable than catheters.
In another study comparing catheterization with diapers plus toileting, the majority of catheterized residents did not tolerate or complete the 26-week catheter-treatment trial. Of those who experienced both catheterization and diapers, one third preferred catheterization, one third preferred diapers, and one third were undecided. Nurses preferred diapers, despite the increased care time associated with this method. The cost of providing chronic catheter care in this study was higher than the use of diapers. 28 When compared with other types of drainage systems, however, the management of indwelling catheters is less time consuming and has been shown to be more cost-effective. 25 The preferences of family and resident take on even greater importance in end-of-life care. Maintaining comfort is paramount. For some, palliative care and the process of dying naturally may not include the use of a urinary catheter. Catheterization may be more uncomfortable and disruptive than use of other means of continence management. Understanding the needs of the patient and caregivers is necessary in guiding comfort care decisions. Ensuring that the facility is aware of these preferences and can effectively carry out the treatment plan is equally important.
Catheters for Wound Care
The prevalence of pressure ulceration ranges from 7 to 23% in the long-term care setting. The rate may be even higher in specialty facilities or subacute care centers. 7, 29 The majority of ulcerations occur in the sacral region, making hygiene and continence care a critical issue. 30, 31 The use of urinary catheters in residents with sacral wounds, especially stage 3 and 4, is common. Maintaining a dry and clean skin surface is a care goal for these residents because moisture is a contributing factor to ulcer formation. 32 Urinary incontinence has long been thought an independent risk factor in pressure ulcer formation. Recent data has challenged this idea. [33] [34] [35] Instead, fecal incontinence is now implicated in pressure ulcer formation, independent of urinary incontinence. 31, 33, 36 There is no published data to demonstrate that use of a urinary catheter improves time to ulcer healing, prevents further ulceration, or reduces the rate of wound infections in those with existing ulcerations. One prospective study of nursing home residents concluded that the urinary tract is rarely the source of pathogens in decubitus ulcer colonization. 37 Although commonly used in caring for residents with pressure sores, catheters placement in not mentioned in the literature on management or treatment of this problem. 20, 29, 38 Given the time required to heal many ulcerations and the risks of chronic catheterization, the role of these devices in wound care, especially in small or lower stage ulcers, warrants clinical investigation.
ALTERNATIVES TO TRANSURETHRAL INDWELLING CATHETERIZATION
Use of Condom Catheters
Both male and female external urinary collections devices have been developed but in practice are used almost exclusively in men. The condom catheter is an alternative device for men who do not have obstructive urological disease and are unable or unwilling to use an indwelling catheter. Although less invasive, these catheters are not without risk. Skin necrosis, penile strangulation, and urethrocutaneous fistulas have been reported. 39 -41 Proper sizing of the condom and careful application to prevent rolling or wrinkling may reduce such events. Training in proper use and frequent monitoring of the device is needed for effective use of this product. Even with close monitoring, dermatitis, minor skin erosions, pain, and local infections may still result. The penile skin often becomes colonized with typical urinary organisms, so special care must be taken when collecting a urine specimen. 42 For urinary sampling, a clean-catch technique with the condom off should be used rather than aspirating from the catheter system.
The frequency of UTI in men using condom catheters varies in published studies. One group found no association between condom-catheter use and infection unless the catheter was frequently manipulated by the resident. 43 Later studies have failed to demonstrate the same correlation between manipulation and catheter infection. 39, 44 A prospective study demonstrated a high occurrence of bacteriuria (89%) and UTI (40%) in men using condom catheters. 44 The infection rate was 2.5 times lower than men with indwelling catheters on the same ward.
A Danish study reported dissimilar results. 45 By logistical regression analysis, this group demonstrated a greater risk of UTI with use of a condom catheter than indwelling catheters. In the nursing home subset, use of condom catheters was associated with three times more infections than noncatheterized individuals.
As an alternative to chronic indwelling catheters, condom catheters still pose risk to the resident and may not be any better in reducing the rate of UTI. The result of an ongoing randomized-controlled trial in this area will give greater clarity to the issue and is greatly anticipated. 46 
Use of Suprapubic Catheterization
Urinary drainage via the lower abdominal wall has distinct advantages and disadvantages over the transurethral route (Table 4) . [47] [48] [49] [50] [51] When compared with urethral catheterization, most evidence suggests that the suprapubic route is associated with a reduced risk of bacteriuria and improved patient satisfaction. 46 Unfortunately, this method is also associated with a higher degree of mechanical failure and complications. 46 Despite the potential benefits, the use of suprapubic catheters in long-term care is much less common than urethral catheterization. Much of the suprapubic literature focuses on the postsurgical, acute-care, and spinal cord injury populations. Longterm studies in the elderly and in skilled nursing centers are lacking. Clinical practice guidelines on urinary incontinence management state that, "Further studies are needed on the use of suprapubic catheterization for long-term management of urinary incontinence. In the absence of data. . . a suprapubic catheter is preferable to an indwelling catheter. . . [if] no other alternative therapy is possible." 17 Given the potential benefits, suprapubic catheterization should be given greater consideration in nursing home care. Further studies are needed on the long-term use of these devices.
Use of Intermittent Catheterization
In select cases, intermittent (I and O) catheterization may be an alternative to indwelling catheter use. This technique is commonly used in the spinal cord injury population who perform self-catheterization at home. In nursing facilities, most residents are unable to perform this task independently and would rely on nurses to perform the procedure. The burden on nursing time would prohibit general use of this technique in many facilities.
The cost of disposable catheters is not insignificant. The use of this technique may not result in savings to the facility when compared with other methods of continence control. Clean-technique, reusable catheter methods have been studied. This method is less costly and does not cause more bacteriuria or infection than sterile single-use catheters. 52, 53 The logistics of cleaning and reusing catheters in the nosocomial setting, however, raises issues of infection control. 54 Similar to other methods of chronic catheterization, bacteriuria develops in nearly all patients who perform I and O catheterization regularly, but it usually remains asymptomatic. 55, 56 In postsurgical studies comparing I and O with indwelling catheterization, results of the data are mixed. The rate of infection and incidence of ongoing urinary retention is not consistently better with one method than the other. [57] [58] [59] These studies only reflect short-term, acute-care practice, and with one exception did not represent the elderly population. 58 For general use, the benefit of chronic I and O catheterization over indwelling catheterization in the long-term care setting remains to be demonstrated by randomized-controlled trials.
MANAGEMENT OF THE CATHETER SYSTEM
Infection Control
Catheter care changed dramatically in the 1960s with the realization that closed urinary collection systems were superior to open systems in preventing genitourinary infections. 60 Disruption at any point in the system allows for introduction of bacteria. This disruption is periodically necessary for disposal of urine and replacement of damaged or worn catheter components. The frequency at which urine should be emptied and tubing changed to minimize the risk of infection is not known. Daily decontamination and cleaning of drainage bags is performed in some facilities to prolong the life of the apparatus. It is not clearly understood whether this practice alters the rate of UTI. 61 Routine irrigation of the catheter and bladder continues to be used to reduce infection and prevent blockages. The effectiveness of this practice has not been consistently demonstrated in the literature. [62] [63] [64] [65] In fact, instillation of antibiotic solutions, hydrogen peroxide, and even water causes more risk than benefit. This has been attributed to the disruption of the urinary mucosal barrier, selection of resistant organisms, and break in the closed drainage system. 66, 67 Similarly, routine cleaning of the urethral meatus with iodine solutions, soap, or other agents also increases the risk of infection and is not recommended. 68 -70 For these reasons, catheter irrigation should only be used when blockage has occurred or is of high likelihood. Meatal care should be limited to normal nursing cleansing measures that include removal of gross debris from the penis and foreskin and routine patient bathing. The Centers for Disease Control has endorsed these and other measures for preventing catheter-associated UTI (Table 5) . 68 
Catheter Management
The frequency at which indwelling catheters should be changed remains virtually unstudied. It is common practice for routine replacement to occur on a monthly basis. This practice may be a result of the increasing rate of mechanical catheter failure after 2 to 4 weeks of use. 71 Only one small randomized-controlled study has looked at the frequency of routine catheter change. No reduction in the risk of symptomatic UTI was demonstrated with monthly versus asneeded catheter changes. 72 Catheter change at the onset of a UTI is also a common practice. This strategy has been shown to hasten clinical improvement, reduce febrile days, and decrease the rate of infection relapse. 73 The benefit of coated catheters in preventing UTI continues to be debated. A meta-analysis has cautiously suggested that silver-alloy coated catheters may be superior to standard catheters. These studies were of short duration and measured bacteriuria, not infection, as the clinical endpoint. 74 Further 
MANAGEMENT OF INFECTION AND BACTERIURIA
Urinary Tract Screening and Surveillance
In the setting of chronic urinary catheterization, colonization is virtually universal and the bacterial flora is often polymicrobial. Prominent bacterial species change every few weeks and level of colonization is usually Ͼ10 5 colonies/ mL. 76, 77 Randomly or routinely screening urine is almost guaranteed to detect bacterial presence. The presence of bacteriuria does not imply or predict evidence of infection. 78 Asymptomatic colonization should therefore not be treated.
The use of prophylactic antibiotics to prevent infection is also not recommended. This practice does not prevent bacteriuria or infection and leads to the emergence of antibiotic resistance. 77, 79 After treating a UTI, it is not necessary to document "clearing" of the urine by culture if the resident is responding to therapy and has no recurrent symptoms. Polymicrobial bacteriuria often persists after antibiotic use and does not necessarily indicate treatment failure. 79, 80 With the changing urinary flora and potential development of antibiotic resistance, use of previous culture and sensitivity patterns to guide empirical therapy of future UTI is not effective. Culture and sensitivity should be sent with each new infectious presentation.
Diagnosis of Infection
The use of typical criteria for the diagnosis of UTI, such as fever, pyuria, and dysuria, can be problematic in catheterized residents. Classic abdominal symptoms may be lacking, and febrile response can be blunted in the elderly. When fever does develop, other sources of infection must be excluded because many febrile episodes are not attributable to a urinary source. 81 Fever itself may not always predict presence of infection. Many catheter-associated febrile episodes are selflimited within 24 hours without the use of antibiotics. 2 A recent study looked at the level of pyuria present in catheterized patients with and without evidence of symptomatic UTI. 82 Although this study looked at short-term catheterization, it demonstrates that catheterization alone can cause low levels of pyuria and that this factor is not predictive of UTI. Similarly, with urinary tract colonization so prevalent in catheterized residents, culture alone is not sufficient for diagnosis of infection.
With these data in mind, how then does one diagnose a clinically significant UTI in the chronic care setting? Even the most recent reviews of this topic do not concur on the diagnostic criteria. Several organizations and authors have suggested standardized criteria for diagnosing and treating UTI in catheterized patients (Table 6) . [83] [84] [85] [86] [87] Among these reports, there is disagreement on the role of bacterial culture, pyuria, and the level of bacterial burden needed for diagnosing infection. There is also disagreement on the incidence of fever and the probability of finding typical genitourinary symptoms in catheterized residents with suspected UTI. In general, the proposed guidelines are useful in attempting to standardize infection control practices. On a case by case basis, diagnosis of UTI also requires consideration of patient comorbidity, other clinical symptoms, and the severity of illness at presentation. Further study of diagnostic criteria would be helpful in validating the sensitivity and accuracy of these guidelines.
CONCLUSION
Despite decades of experience in the care of urinary catheters, much controversy remains on the proper use and management of these devices. The risks of prolonged catheterization are well known, but the true clinical benefits have not been well established. Chronic catheter use continues to be a common therapy for incontinence control, wound management, and patient comfort. In long-term care facilities, the effectiveness and appropriateness of urinary catheters for these indications is still debated.
Weighing the risks and benefits of catheterization with patient preferences is not always straightforward, especially when definitive data are lacking. Patients, families, nurses, and providers may disagree on the most appropriate method of continence care. The best type of catheter material and optimal method of catheterization continue to be studied. External, transurethral, and suprapubic catheters each have distinct advantages and disadvantages. The best method for reducing the risk of infection is not known. Making an accurate diagnosis of UTI in catheterized residents is not always straightforward either. The ability to accurately diagnose urinary infection is hindered by a lack of standardized and validated diagnostic criteria. Even when medical evidence is strong, as with management and surveillance of the catheter system, patient care practices are not uniform. Treatment of asymptomatic bacteriuria, use of bladder irrigation, and routine urinary screening continues to be practiced. Empirical treatment of UTI occurs without obtaining urine culture and sensitivity. Prophylactic administration of antibiotics to reduce infection is still in practice.
The use and management of urinary catheters is just one of many clinical topics in long-term care which continues to spark debate and discussion. Evidence supporting many current catheter practices is mixed or lacking, but in some areas the literature does provide guidance for practitioners and facilities. Where evidence is strong, we should aim for more consistent and standardized care practices. Where evidence is unclear, further research is needed to guide clinical practices for a growing long-term care population.
